Alterations in distribution of cardiac output in experimental diabetes in rats.
Alterations in blood flow distribution in streptozotocin-induced diabetes in the rat were examined. Blood flow between tissues was estimated by the distribution of radiolabeled microspheres, and a second series of experiments examined skeletal muscle microcirculation by in vivo microscopy. Studies were performed in anesthetized rats 1-8 wk after induction of diabetes. Cardiac index was transiently increased in diabetic animals (29.6 +/- 1.0 ml.min-1.100 g-1) in comparison with control animals (23.0 +/- 1.4 ml.min-1.100 g-1) at 2-wk duration. Cardiac index was similar in both groups of animals at all other time points studied. The increased cardiac index coincided with transiently increased blood flow to diaphragm and abdominal wall and a significant vasodilatation of small cremaster muscle arterioles. Blood flow to skin and some skeletal muscles was thereafter significantly decreased in the diabetic animals. Blood flow (ml.min-1.100 g-1) to the brain and main thoracic and abdominal organs was similar in nonfasting control and diabetic animals throughout the period of study. As a result of hyperplasia, blood flow to the small intestine (%cardiac output) was increased in the diabetic animals (at 4 wk of diabetes, 34.5 +/- 2.1 vs. 17.5 +/- 0.8%, P less than 0.001). Despite reduction in blood flow to the intestine, by dietary restriction, flow to skin and skeletal muscle remained significantly decreased. Insulin treatment, at a dose aimed at preventing body weight loss but maintaining hyperglycemia, led to renal hyperperfusion in comparison with untreated diabetic and control animals. The alterations in regional blood flow appear progressive in nature and are not simply related to each other but may reflect tissue adaptation to the metabolic disorder.